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The work reportedhmein is authorizedby the chiefsof LRL Health
Chemistrysections,l?.B. Qardenand O. L. Madors, of Berkeleyand
Livemore respectively.Responsibilityfor the workwas assignedto
theirAirborneActivityCmtrol groqm underdirection
and J. R. Murrow.

This reportwas writtenby M. 1).Thaxterwith the
of J. Young.

Of M. ii ~er

coUaborat1023

ABSTRACT

“Hardtack”falloutwas estimatedby the two LRL sitesindependently
by analysisof filtercollectionsof air-dustsat both sitesand by
severalothermethodsat the Berkeleysite. Examinationof’various
datapermitssome conclusionsand coqarisons withintie reportperiod
as well as in the lightof previousfalloutperiods. Activitygraphs
and an appendixof datawith briefdescriptionof methodsemployed
are submitted.
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Dui’ingthe report period,falloutdatawas collectedlyLRLby both
Berkeleyand IJvermoresites. ‘lhesemitesare 45 milesapartin the
FranciscoBay Area in centralCalifornia.

The Livermoredata is confinedto the collectionof dustaerosols,
as concentratedfromair at 4 (X’Mon filters,and may be roughlydivided
into two categoriesof saupliugs; “daily”and “weekly.” The daily
sampleis takenat a singleon-sitelocationwhereasthe weeklysamples
were takenat U placeslocated2 to 12 miles froIuthe site.

The Berkeleydata involvesmmples takenby variousmeans:

a)

b)

c)

d)

e)

f)

A “daily”dust aerosolconcentratedfrom air at
4 CFMon filters.

“lWlzoatal” fallout trays,at S locationson
the proJectand one about 70bmilesafieldto the
n. w.

Verticalclothscreens,vane-guidedto be normalto the
to the prevailingwind, at the same six locations
as In “b).”

Rainwatersamples,cm site.

Tap-watersamples,on site (publicwater supply.)

(3ammasurveysat 3’ aboveoutdoorpavement,at
author’sresideace3 miles off’site.

Items“a)”and “d)”have becomeroutinized;“b)” and “c)”are
exploratoryin natureand the datawe sparse;“e)”and “f)”were tenainated
priorto the conchsion of the period. A descriptionof the methods
em@oyed will be foundwith the data In the appendix.

HerewithwiU be foundcopy of letter(&aYr-611-58)presentinginforma-
tion coveringa periodof especialinterest,n~ly Oct. 15--WV. 10,
1958. This letterwas a replyto the requestof GordonN. ~ng,
Chief,RadiationEffectsof WeaponsBmnch, DBM, A.EC,Washington,D. C.,
in connectionwith the falloutincidentwhich sufferedsomenationaland
Cal.iforAiapublicity. Its data coverssome informationof noA-LRL
originariddifferencesin treatmentof dataare noted.

Atte~n is calledto a correctionin the fac r employedfor
FconvertingLRL Livermre counts-per-minuteto ~c/m””. A critical

re-examinationof the countingequipmentand proceduresdictatesthe
figure‘%7,9” shouldhave read’’24.8.”This wouldhave increasedthe
_itu* but not the trendsof the concentrationsre~rted.

Examinationof the informationindicatesthe following:

1) A pcwa.llelisuexistsbetweenthe two sitesin
~% dai~ s&uupks, M to trend. (~ig testifies
thatthe isotopesinvolvedare not of localbut
ratherare of externd-+r “fdlout” --origin.)
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On the whole,the Livermorevaluesare higherthan
Berkeley%, !l%ereasonfor this is not establ.lshed,
but otherinformation(not in thisrepmt) suggests
the possibility]that greater area ventilationat
Berkeleymy be related,particularlyin the windy
monthsof June,July,and August.

2) Comparedwith previousyears,an increaseIn aver-
aged falloutconcentrationswas observed. (An
estimatedsix fold in the l.mt 7 yearn; 1~ fold
sincelast year.)

3) A decreasein activitywas notedas l!ku?dtackI,
progressedto a low in July and August. (A Sid.~

......,1.-:..... GG decreasewas observedduringJune,July,and August-----
of the previousthree years.)

5)

HardtackI was precededand followedby a period
of activity4-10 timesgreater. {Closelybefore,
in time,to thesepeakswere two seriesof publicly-
reportedSovietexperiments.causalityis not
r@idly dexmnstrated,but it is interestingto
note this samepicturealso appearedin ths 1957
and 1956 record.) Followingthe 1958 rise la
mid-Octiber,it was observedthat duringEardtack;.;.
11 one falloutincidentoccurredvhich@@eared
clearlyto be of continentalori@n.

Rahfal.1is not sufficientlyfrequenti~ the LRL : .
areato reflectfallouttrendsduringthe spring
sumnerjand fall. Q..umtitiesof falloutmaterial
transitingthe area concomitantwith rainwill
bringsubstantialquantitiesto groundcollectors.
DuringHardtack,30 fold variationsin radio-
activerainfall(expressedEM mc/mi2)were ob-
served;suchcouldnot ‘Derelated to air ~uslm
samplednear groundlevel.

6) IWsedon sparse data,horizontalfallouttraysand c
verticalclothscreensevaluAtedby radioautograph
and/orcounti~gtechniquesshowedparalleltrends
to filterpapercountingdata.

7) No correlationwas foundbetweenfalloutvariations
in air or rainwaterand gammavalues3 feetabove
ground. In fact the gamma values did not vary
significantlyover many months.

8) During the reportingperiodno correlationwas
-apparentbetweentap-waterand eitherrainfall
aativityor sir dusts. (Priorto this pwiod a
hea~ raiaoutwas foil.owmtby a sharpincrease
in $ap-wateractivity.)



APPENDIX

1. “Daily”Air Samples,LR.LBerk41ey

2. Alr Saqples,LRL Liverzwe

a) Air Intake,Bldg 125,

b) Off Site, “Weekly”

3. Graph: Berkeley& IAvermore

4. Rain Samples, W Berkeley

“Daily”

‘Iksily”Air samples

5= !RapWaterSamples,LEU Berkeley

6. Tray and ClothSamplers,LRL Berkeley

7* GammaSurveyReadings,I&L Berkeley

8. copy of LetterFiD.I!-6J.l.58
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Airsamples tak.andaflyM)!l!,W. Th, Fjandl’ -M&t 4CFMthru
4“ x 9“ EV-70 paperat Buil* 70 air intake. Beta-gamm activity
estimatedwrlodicallythereafter by dispoe

?
collectionaboutGeiger

tube in 1“ thicklead pig. Conversionto wu m3 is obtainedby the ex-
pression

countsm x 15.9
3~m

employingan averageof 6 oounting determinationsf
$%

1 minutefor each
entry. ‘he Instruxmatis standardizeddailyto a foil cylindersealed
in epoxyresin. Backgmuml averagefor year is 21 countsper minute,
mucbuum26 c/m, tiixuum16 C/IIL

hl.phaaotivltyie datermiq$on a proportionalduunbergas-flow
counterstandardizeddailyto Pu . Backgroundis 1 countper minute.



samp3A1’qJ vol- Bet CountsPer NinuteAfter SamplingTerminated
Tilms (PST) otabiG? (~m!-:wti-~= =’8 hoursand lQilNtiSd8Cay)
& SIBtes Metwa Alpha p@43

08044/7
0759 4/8

0759 4/0
., 0750 4/9

0750 4/9
0744 4/10

0?44 4/10
0744 4/n

.,,,, 0744 4/n
08074/14

0744 4/15
0733 4/16

0733 4/16
0752 4/17

0752 4/17
0751 4/18

0751,4/18
0820 4/21

0820 4/21
0800 k/22

0800 4/22
0816 4/23

081.64/23
0808 4/2b

0808 4/24
0812 4/25

0812 4/25
0743 4/28

0743:4/28
0805 4/29

08Q5 4/29
0807 4/30

487

162

161.%

S63.

162.8

490

160.1

161.4

164.0

162.6

498.2

16004

164.5

161.8

162.2

484.7

165.2

162.9

226(0,44);M5(51,17)

160(0,45)j 105[49,44)

69(@40)j 42[51,58)

@&$58); 10(lQ&29)

105(1,6);78(76,53)

kg2(lA7h..451(!%49)
.

168(1,15);u?1(54,57)

U2[l,l?)j 7q51#9)

54(1,2);25(100,2)

38(1,8);IA(76,25)

284(0,49);21o(E22,5o)
,’

7qo)59); 44(51,20)

lo31@,43);47(52,56)

lll(0,k7);52(97,38f)

83(1,8);41(74,17)

186(0,57);152(123,fl)

103(0,44);55(50,52)

112(0,40);48(50,17)

l14(0,34);0(49,26)

149(0,34)J0(49,34)

98(0,Y)) 1(s3,48)

130(0,48);O(loo,ll)

84(0,55);0(+6,53)

MA@,48); 2(50,30)

164(1,6);4(55,12)

w(1,5)J 0(51,18)

93(o,52);Q(99,51}

76(0,56);1(76,17)

217(o,40);1(1.22,43)

84(0,49);1(51,10)

186(0,33);2(52,44)

202(0,38);1(97.27)

148(0,58);1(74,5)

145(0,47);1(1.23,28)

172(0,33);l(50,41)

213(0,29)j1(50,8)

5438

10.3

4.13

0.99

7.62

14*62

W?ol

7.68

2.41

1.08

6.70

4.36

4.54

5*U.

4.02

4.99

5*29

4.69
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Wllpling volume Met C!cmntsPer MinuteAfterSeJI@ingTerminated
Times(PST) Oubie @igures in parenthesesare hoursand minutesdecay)
& htea $kters Ctxd@#d Beta-Oamma Alpha pp@l

0807 k/30
Cal 5/1

C&l 5/1
0805 5/2

0805 5/2
08L6 5/5

o&6 5/5
0804 5/6

0804 5/6
0751 5/7

0751 5/7
0806 g/8

0806 5/8
07535$49

0753 5/9
08U 5/12

08U 5/12
0752 5/$3

0752 5/13
0749 ~/N+

0749 5/14
1041 5/15

10Q 5/15
0754 5/16

0754 5/16
0748 5/19

0748 5/19
0805 5/20

0805 5/20
0748 5/a

0748 31z
0748 5/22

0748 5/22
07h5 5/23

0745 5/23
0835 5/26

163.2

162.0

4$9*3

161.s

162.2

1.64.4

161.2

kgo.1

160,6

162.4

182.2

143.8

487.4

164.6

160.8

162.7

162.4

493.8

-,lU[o,47); 54(98,40)

m$(o,~l); 100(75,9)
;:

.,

203(0,44);176[50,5&)

54(1,1.l);27(50,53)

1.26(o,58)j84(51,10)

62(0,M); bk(lol,~)

90(0,47)j38(78,1T)

238(1,5);206{50,44)

72(0,45);53(53,20)

133(0,56);85(51,47)

285(0,39);95(95,54)

172(0,46);100(75,12)

224~0,43);209(49,50)

59(~,46);50(50,=)

90(0,53);f39(52,U)

u(l,u); 67(99,12)

75(3,25);50(80,19)

146(1,0);137(55,41)

215(0,37); 0(98,24)

54(0,43); 0(74,58)

77(o,33); 2(50,47}

145(1,0);0(50,26)

154(0,47);3(50,59)

80(0,37);qlQ~@)

149(0,36);1(78,3)

103(0,55);2(50,31)

89(0,36);1(53,11)

1.20(0,46);3(51,36)

659[0,30);L(95,43)

269(0,35);0(75.~)

1.27(0,33);3(49,37)

45(0,36);1(50,11)

54(0,43);2(52,2]

134(1,1);0(99,12)

67(3,15);0(80,15)

61(1,0);2(55,36)

5*26

9.81

5.72

2.66

8.29

3*97

3*75

6.68

5.25

8.P

8.29

I.l.og

6.82

4.83

8.80

6.55

4.90

4.41



,.

“3’

fJal@ing volume Net Cants Fwr MinuteAfter !3aqiLing‘Terminated
Times (P@ Cubic {Figuresin parenthesesare hoursand minutesdecay)
& mtea Metel% CombinedBeta-@wma Alpha Wc/M3

0835 5/S
0925 5/27

W 5/28
0830 5/29

0830 5/29
0805 6/2

~ 6/2
081s 6/3

0812 6/3
0830 6/4

0830 6/4
0820 6/5

O&O 6/5
0845 6/6

08qj 6/6
0746 6/9

0746 6/9
0803 6/10

0803 6/10
0754 6/xL

0754 6[u
1033 6/12

0750 6/16
07436/17

0743 6/17
Q748 6/18

0748 6/18
oglo 6/19

@lo 6/19
0906 6/20

163.8

154.1

165*o

648.0

163.5

164.7

161.6

167.5

483..4

164.6

161.7

180.7

144.6

487.8

161.9

163.3

172.0

162.2

5%(1,5);35(48,49)

YL(7,4~);21(123,U)

84(0,34);32(99,$?4)

159(2,3);l14(50,59)

62(1,31)j40(50,22)

34(1,23);17(50,5)

44(0,25};M98,34)

86(0,46);31(.75,0)

73[1,3);54(50,3)

53(~,39);24(49,U)

57(0,45);29(50,51)

48(0,32);20(96,a)

66{1,1);20(75,Y)

167(0,53);u4(50,41)

76(0,48);44(50,50)

70(0,49);49(53,*)

@(0,42); 60(97,351

94(0,38);59(74,5)

58(I,5);I(48,40)

33(7,3!5);a~3,3)

142(0,25);O(~,LL)

42(1,57);#x5%4@

38(1,26);1(50,17)

26(l,l~);0(49,55)

86(0,20);0(98,25)

132(0,36);0(74,50)

72(0,53);2(49,52)

120(0,30);0(49,2)

UL(0,36); 2(50,39)

82(0,24);2(”&,9)

147(0,52);1(75,21)

U55(O$4Q)J3(50,2)

9@,~); 2{50,39)

83(0,33);1(53s=)

141(0,33);~(97,=)

l17(o,2g);1(73,’54)

3.40

2.27

3.08

2.80

3*@

1.64

1.77

2.98

1.78

2.32

2.86

3..76

2.20

3.72

4.32

4.77

5*55

5.78
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Saulxpli.nfg volume !i.tCount8Per MinuteAfter fkuplingjTerminated
TIIEes(ml!) Cubic (Figuresin pamnthesoa are hoursandmlnutes decay)

& WxM IWers CombinedBeta-#3msma Alpha -“ we/@

0W6 6/20
0801 6/23

W 6/23
1420 6/24

1420 6/24
10hO 6/25

M40 6/25
0854 6/26

08546/26
ogoo 6/27

owo 6/27
08W 6/30

0812 6/30
0752 7/1

0752 7/1
0745 7/2

0745 7/2
0756 7/3

0756 7/3
0810 7/7

0810 7/7
0714 7/8

0714 7/8
0739 7/9

0739 7/9
0742 7/10

0742 7/10
0734 7/xL

0734 7/n
0746 7/14

0746 7/14
0736 7/15

0736 7/15
W37 7/16

0737 7/1$
0740 7/17

480.7

205.6

137.8

150.8

1.63.4

482.7

1.60.4

161.9

163.9

652.4

156.4

165.6

163.0

161.8

w. 5

N51.w6
,’-/

162.8

163.0

89(0,56);72(55,17)

78(o,h8);3k(W,25)

.’

104(0,3); 22(48,2}

80(0,33);30(100,13)

1.24(0,43)J66(76,4o)

14*(1,3); 94(50,48)

63(0,M+);28(4g,56)

25(1,40);13(122,59)

36(0,52);6(gg,13)

46(0,42);31(50,29)

@+(0255)j 6(51}k9)

95(o,52);&(51,3)

l14(l,2);35(99,21)

64(0,53)J17(75,*)

82(0,58);M(50,28)

*36); 17(51,0)

35{0,55);18(50,12)

41(1,1);1o(98,55)

83(0,47);0(55,10)

44(0,53);3(44,19)

212(0,32);2(48,4)

101(0,58);o(Mo,l)

142(0,37);0(76,24)

152(1,8);3(50,36)

138(0,33)J2(4g,k5)

54(1,30);0(1.22,49)

MA(0,43); 0(98,59)

98(0,33);2(50,19]

92(0,45);1(51,39)

lg3(0,k2);3(50,51)

256(0,51);L(gg,lo)

181(0,41);cf75,26)

63(0,4g);1(50,19)

n{0,26); 2(50,49]

* 80(0,44);2(49,59)

53[0,49);0(98,45)

2.38

2.63

2.54

3.16

6,42

3.10

2.78

1.28

0.58

0.76

0.61

3.Q7

3.41

1.67

1.49

1.67

1.76

0.98
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fwampling volume Met CountsPetrMinuteAfter Sampling Terminated
Times (PST) Gubic (Figures in parenthesesare hoursandmlnutes decay)
& Dates Meters .Combined.Beta-Oemma .Qpha ~l@&

0740 7/17
0723 7/18

0723 7/18
0803 7/21

0803 7/21
0749 7/=

0749 7/22
0742 7/23

0742 7/23
0734 7/24

0734 7./24
0735 7/25

0735 7/25
0748 7/28

07b8 7/28
0742 7/29

0742 7/29
0735 7/30

0735 7/3
0748 7/3

0748 7/31
0755 8/1

0755 8/1
0825 8/4

0825 8/4
0805 8/5

c@05 8/5
Q819 8/6

0819 8/6
0805 8/7

c@05 8/7
07k0 8/8

0820 8/8
0805 8/11

0805 8/n
om5 8/12

1.60.8

492.6

161.I

16x.9

I-61.8

162.8

489.6

162.0

161.9

164.2

163.5

491.5

160.4

164.3

161&

159.9

k87

162.7

33{1,0);9(75,32)

84(o)k8);47(50,30)

32(0,44);4(53,4)

31(o,49);9(49,4h)

24(0,52};7(99,3)

48(a,36);9(75,50)

34(1,6];22(51,4)

21[1,10);5(50,40)

41(0,46);12(53.46)

61(1,0);9(101,36)

40(2,40);15(77)k8)

133(1,10);58(51,0)

59(l,5)j17(51,2)

78(0,51);13(50,41)

47(1,1);ll(g$),l~)

28(1,33);14(76,1)

134(1,39);n6(51,S)

80(1,32);42(50,55)

87(0,48);0(75,22)

123(0,38);2(50,20)

92(~,33];2(52,56)

67(0,39);1(49,33)

40(0,42);o(~,a)

n3(o)27)j 0(75,40)

&+(o,56);1(50,50)

63(1,0);2(49,54)

120(0,40);0(53,36)

177(o,i8);0(101,26)

68(2,29);o(77~39)

206(1,0);7(50,4$)

178fo,57);4(50,53)

23(0,42); 4(50,40)

17@(o,49);0(99)5)

57(1,27);o(75,51)

80(1,30);4(51,16)

138(1,24);2(50,45)

0.89

1.52

0.3$)

0.85

0.68

0.88

0.‘p

0.49

1.18

0.87

1.46

1.88

1.69

1.26

1.08

1.39

3*5

4.11
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Sampling volume Net CWnt8 Per MinuteAfter Sampling Terminated
Times (PST) Cubic (Figuresin parentheses are houm and minutm decay) _
& Dxtes M3ter8 CombinedBeta-Gamma Alpha ‘- ~@3

O@ 8/L2
0817 8/13

0817 8/13
0808 8/14

0808 8/Lk
0820 8/15

o&0 8/L5
o&5 8/18

08158/18
O81O 8/19

o&o 8/19
0840 8/20

0840 8/20
0804 8/21

08048/21
081.28/22

0812 8/22
0841 8/25

0841 8/25
o&6 8/26

0816 8/26
Q81.68/27

0816 8/27
003.48/28

o&L8 8/28
0?59 8/29

0759 0/29
083.69/2

0816 9/2
08099/3

08099/3
08209/4

08209/4
07589/5

07599/5
oaa 9/8

164.1

161.7

164.1

48T’.5

162.1

M56.1

158.6

163.6

491.4

160.o

162.7

162.5

160.6

652.7

161.9

163.9

160.3

491.7

88(1,23);30(53,28)

47(1,45);20(99,17)

82(1,6);18(74,39)
.*

!(

●

98(0,47)j57(IjO}55)

43(0,44);17(50,41)

kg(o,45);14(49,51)

52(o,ky);15(99,23)

61(Q,4?);1o(75,37)

55(0,41);=(49,50)

65(1,5);8(50}54)

57(o,44);7(51,22)

71(0,44);36(122,34)

45{1,9);23(99,12)

108(0,52);47(50,59)

58(0,54); 29(50,46)

38(1,33); 15(98,53)

101(0,55); 26(%5,35)

165(0,52); 130(50,24)

259(1,12);3(53,18)

141(1,35);1(99,8)

185(0,56);1(74,3))

150(0,38);3(50,45)

108(0,34))3(50,a)

121(0)3); 2(49,41)

101(0,30);0(99,16)

137(0,38);o(?5,27)

123(0,32);4(49,41)

214(1,0);4(50,45)

143(0,34);3(51,13)

82(0,35); 0(~2,22)

109(0,56);0(99,2)

2.M(0,43);4(50,52)

107(0,43);3(50,36)

74(2,24);l(g8,43)

302(0,f+5); 1(75,2h)

170(0,40);6(50,M)

2.91

1.97

1.74

1.86

1.67

1.34

1.50

O*97

0.68

0.80

0,68

3.52

2.28

1.14

2.85

1..46

2.58

4.20
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-w WMllle Met CountsPm MinuteAfter Ssa@ing Terminated
Tlms (I!3T) Cubic (Figuresin parenthesesare hoursand minutesdecay)
& Imes Meters Omblned Bsta-5mm8 Al@la @c/~3

08a 9/8
~@7 9/9

0827 9/9
0812 9/10

081.2gjlo
0810 9/u

0810 9/u
0813 9/12

0813 9/12
0818 9/15

m8 9/15
0806 9/16

o&K 9/L6
0816 9/17

O&6 9/17
0755 9/18

0755 9/18
0837 9/19

0837 9/19
*6 9/22

CmJ5 9/22
0825 9/23

082S 9/23
0816 9/2k

(W6 9/24
0826 9/25

0826 9/25
0810 9/26

08109/26
0800 9/29

08009/29
0805 9/30

~6 :$?

0856 10/1
081(310/2

1.62.2

161.0

1.62.5

163.0

488.7

161.3

1.63.8

MO. 3

167.4

485.7

163.7

3.61.7

163.8

160.9

487*O
.

163.3

168.5

157*5

80(0,47);2(50,38)

31(0,48);12(53,58) *

37{I,0);16(101,35)

50(0,49);12(77,53)

U32(0,48);70(50,25)

135(0,46);44(50,29)

L68(0,s4)J19(55,46)

78(1,39);22(99,5)

,*(0,47); 38(74,44)
*

157(1,5);87(50,42)

129(0,47)j32(50,29)

69(1,31);27(53.30)

u8(o,51); 27(97.53)

43(1,29);24(74,3o)

160(0,53);53(51,3)

121(0,50);4(50,52)

150(0,49);7(49,30)

171f0,42);15(101,3)

146(0,36);2(50,27)

51(0,38);1(53,48)

71(0,46);0(101,24)

94(~,37);0(77,43)

383(0,40);7(50,11)

340{0,*)J 3{50,19)

468(0,45);4(55,36)

235(1,3);1(98,55)

514[0,37);3(74,34]

212(0,55);9(50,29)

387{o,fi);2[50,19)

156(1,22);2(53.19]

351(0,42);1(97,27)

137(1,20);0(*4,20)

360(0,42)j5[50,54)

285(0,39);4(50,42)

W9(0.3); 5(49,21)

502(0,34);1(100,55)

3.04

1.19

1.57

l.1’j’

2.28

4*34

1.84

2.18

3.61

2.85

3*IJ

2.66

2.62

~*38

1.73

0.39

0.66

1.51



-5-.

sampling volume N*t CountsPer MinuteAfter Sampling!M-mInatefi
TlmeS (m!!!) Cubic @’@res in parenthesesare hours=d minutesdecay)
& w-s ME@rs @ombin*dBeta-Gamma Alpha ~/~3PP

O&lo 10/2
0810 10/3

0810 10/3
0810 10/6

081.O10/6
0800 10/7

0800 lo/~
07fK lo/8

0756 10/8
0835 10/9

0835 10/9
08y3 10/10

0855 10/10
0832 10/33

0832 10/13
0803 10/14

08Q3 10/14
082010/15

0820 10/15
0817 10/16

cxNT 10/16
0759 10/17

0759 10/17
0833 10/20

083310/20
0816 10/21

0816 lo/21
0805 10/22

0805 10/22
0815 lo/23

0815 10/23
0805 10/24

0805 10/24
0824 10/27

0824 10/27
0805 10/28

162.7

488.1

161.6

162.2

167.1

165.0

485.5

159*4

,

165.0

1.62.8

161.1

493.0

161.3

162,I

164.2

162.1

4gl.6

161.0

185(0,43);20(77,22)

2k1(o,51);153(50,44)

101(0,55);37(51?36)

153(1,3);30(123,45)

l.l~l,l);20(100)44)

220(0,45)J19(76,46)

75(~,9);33(51,15)

89(0,54);22(49,39)

85(0,37);U(26S)

141(0,35);20(98,39)

353(0,54);46(75,24)

341(0,36);=9(55,54)

436(0,34);298(51,5);

6d[o,40)J 370(50,51)

253(1,3); 152(98,52)

287(0,4g);170(75,44)

586(0,35);421(53,44)

298(0,41);125(51,12)

569(0,33);1(77,14)

136[0,40)33(50,35)

23(0,46); 4(51,7)

35(0,53); o(~3,35)

29~(0,51);o(io0,35)

6h2(0,35);1(76,34)

b

135(1,59);4(50,56}

205(0,44);6(4g,28)

209(0,28);3(26,12)

374 (0,25);0(98,3Q)

l157(o,42);1(75,7)

431(0,27}3(55,44)

461(0,24);7(51,2)

701(0,32);8(51,22)

104(1,20);0(99,2)

246(0,40);2(75,33)

417(0,27);6(53,32)

512(o,33);8(51,1)

1.95

4.98

3.64

2*94

1*9O

1.83

1.08

2.19

1*O6

1.95

4.54

7*39

s. m

36.29

14.72

IJ3J37

13.62

I-2.34



~9-

Ssmpwlg Volulm Bet CountsPer MinuteAfter8amplingTerminated
Times (%’l) Cubic (Figuresin parenthesesare hoursand minutesdecay)
& Wtcs Msters &?omblned~ta-GaumJR Alpha ~e/Jf3

O&W 10/28
O’j%olo/2g

0740 10/29
0827 10/30

0827 10/30
0756M/B

0756 m/3
0829 u/3

O&g U/3
0800 11/4

0800 11/4
0806 L1/s

0806 1.1/5
0736 u/6

0736 H/6
0830 11/7

0834 11/7
0836 U/lo

0840 U/lo
O@i U@

0805 11/11
O&lo 11/12

0800 U/u
w M3

080~ 11/13
0756 u/14

0756 11/14
0826 33/17

161.0

168.2

159*7

497.9

159●9

163.6

159.8

tig.o

4439*3

158.7

162●1

163.3

161.7

491.5

469(3,13)J245(49,38)

.,

579@,53); 257(9f3,~8)

462(.0,40);267(7’7,22)

131~(o}33)j873(50}5)

93(~,43);33(54,351

196(0,50)j91(55,27)

161(0,43);44(9,38)

134(1,3);20(75,8)

lM(l,27)j 93(b8,h2)

284(0,40);140(53j35)

199(0,30);47(4g,56)

g4(2,k6);58(98,48)

83(0,M); 50(75,24)

272(1,~7)JIn(49,16)

651(3,3);Ll(k9,25)

767(0,43);4(98,5)

248(0,32);6(75,0)

632(0,2J+);20(49,20)

2L3(0,34);2(54,24)

296(0,41);4(S5,22)

356(0,34);0(99,22)

261(0,54);0(74,58)

153(1,17);5(48,32)

3$7(0,32);o(53,16)

446(0,2); 2(49,47)

87(2,36);1(98,38)

w~,33); 0(75,13)

285(1,9);8(49,6)

24.20

24.29

26.58

27.87

3.28

8.84

4.38

1.88

3.02

lk.os

4.61

5.65

h.92

5*73



Universityof @.lifornia*est 00 LawrenceRadiationLaboratory
Livermore,California

Air samples arq taken daily on site and
UCRL-Berkehy(ubove) with the exceptionof a
vursicmfaotor,viz:

TheirBuilding

“Weeklp
at U. stations

countedas jiescribedfor
slightlyclifferentcon-

1.2~intake1s the sampling location.

samplesare takenusing Identicalequipmentand rates
beyondthe site and countedaa above.



Air knp les SAL L&ermore

volume l(etCountsPer MinuteAfterSamplingTerminated
&pldmg Cubic (Figuresin parenthesesare hoursand mtnutesdecay)
Period ~ters &mWned Beta~ Alpha ~/g3w

4/4
4/7

4/7
4/8

4/8
4/9

4/9
4/10

4/10
4/n

4/u
4/14

4/14
4/16

4/16
4/17

4/17
4/M3

:Jll

4/21
4/22

4/22
4/23

:$2

4/24
4/25

4/25
4/28

4/28
4/29

4/29
4/30

4/30
5/1

w 140(0,6);108(48,0)

163 174(0,6);56(47,o)

156 . @o,6)j 29(h8}O)

163 204(0,6);13(96,0)

1.63 176(0,6);82(72,0)

w 642(0,6);422(48,0)

329. 559(0,6);308(54,0)

163 61(0,6);35(144,0)

,*
:,

163 73(0,6);5(~,o)

Ml

163

163

163

163

489 ‘

163

163

170

U2(0,6)J 150(48,0)

106(0,6);13(48,0)

154(0,6);k2(~,0)

283(0,6);48(96,c))

380(0,6);50(72,0)

264(0,6);151(48,o)

132(0,6);72(5L,0)

324(0,6};53(50,0)

545(o,6);97(25,0)

167(o,4);0(48,0)

196(0,4);29(47,0)

276(0,4);2(48,o)

794(0,4);0(96,0)

287(0,4);1(72,0)

491(0,4);1(48,0)

738(0,4);10(54,0)

36(0,4)30(144,0]

93(~,4);0(71,0)

~8(o,4); 18(48,0)

136(0,4);1(48,0)

341(0,4);7(48,0)

xM0,4}; 0(96,0)

526(0,4);1(72,0)

137(0,b);2(48,o)

215(0,4);1(51,0)

678(0,4J;0(50,0)

207(0,4)J108(25,0)

5*5

8.5

4.6

2.0

12.5

=.4

22.6

5*3

0.8

7*7

2.0

6;4

7.3

7.6

7*7

11.o

$?/

m

f

15.6



-2-

Air SamplesLRL Livermore

volume Net CountsPer MinuteAf%arSamplingTerminated
sampling Cubic [Figuresin parenthesesEM? hoursand minutesdecay)
Period Meters CombinedBeta@amma Alpha *c/j43

5/1
5/2

5/2
5/5

5/5
5/7

5/7
5/8

5/8
5/9

5/9
5@

5/12
5/L3

5/13
5/14

5/14
5/15

5/15
5/16

5/16
5/19

5/19
5/=

5/20
5/21

5/21
5/22

5/22
5/23

S/23
5/26

5/26
5/27

547$8

163

489

3?3

163

163

495

170

156

1.63

163

489

1.63

J.63

163

163

489

163 ~

163

).27(0,6);68(72,0)

4u(0,7); 247(48,0)

6@(o,5)j 154(48,0)

134(0,13);71(96,0)

4L6(o,4}j46(72,0)

236{0,8);247(48,0)

477(0,6);6g(47,0)

572(0,6);73(48,0)

828(0,6);87(96,0)

608(0,6};117(72,0)

376(0,6);221’(48,0)

~7(o}6)j 44(48,0)

U6(0,6); 9~(48,0)

219(0,6);39(97,0)

~5(o,6)j 57(73,o)

387f@3); Mo( 48,0)

282(0,6);42(48,0)

131(0,6);27(121,0)

188(0,4);f+(72,0)

366(0,5);3(48,0)

3.282(0,3);lg(48,0)

306[0,10);l(g6,0)

970(0,2);4(72,0)

170(0,6);22(48,0)

l170(o,4);U(47,0)

744(0,4)j4(48,0)

‘ 1.175(@,4);o(g6,0)

1279(o,4);0(72,0)

296(0,4);o(\8,0)

8g(o,k);o(48,0)

2Q9(0,4);4fJt8,0)

539[o,4)j@97jo)

311~o,4);0(73,0)

520(0,6);8(48~o)

593(Q,4);15(48,0)

105(0,4);0(121,0)

10.4

12.5

1.2.0

10.8

7.0

12.4

10.1

SL.6

13.2

17.8

11.5

@7

14.5

5*9

8.7

7.1

6.4

4.1
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Air Semple8W Livermre

volume IfetCountPer MinuteAfter HampltigTerminated
Seal@ing Cubic (FiguresIn parenthesesare hoursand minutesdecay)
lk?riod Meters CotiinedBeta+amma Alpha pllc/M3

‘j/28
5/29

5/29
6/2

6/2
6/3

6/3
6/4

6/4
6/5

6/5
6/6

6/6
6/9

6/9
6/10

6/10
6/I_I

6/1.l
6/12

6/~2
6/13

6/13
6/16

6/16
6/17

6/17
6/18

6/M
6/19

6/19
6/20

6/20
6/23

163

652

163

163

163

163

489

163

163

163

163

489

163

163

163

163

489

334(0,6);23(g6,0)

258(0,6);u4(48,0)

175(0,6);42(48,0)

483(o)6)j28(48,0)

214(0,6)J36(96,0)

152(o,6)j29(72,0)

184(0,6);62(72,0)

* 31(48,0)

lll(o,15);,27(48,0)

72(Q,6);7(96,0)

457(0,6);3(72,0)

393(0,6);148(48,0)

146(0,6);2g(48,0)

152(0,6);38(48,0)

105(0,6);51(96,0)

48(0,6);68(72,0)

145(0,6);105(48,o)

* Not Determined

726(0,4);0(96,0)

551(0,4);12(48,0)

166(0,4);0(48,0)

M98(0)4}; 35(48,0)

501(0,M); o(g6,0)

186(0,4);2(72,0)

3@(o,4); 0(72,0)

* O(4J3,Q)

351(0,10);z(k8,0)

106(0,4);0(+,(3)

760(o,~);3(72,0)

703(0,4);20(48,0)

491(0,4);7(48,0)

254(0,4);0(48,0)

209(0,4);0(96,0)

100(0,4);0(72,0)

120(0,4};0(48,0)

3*5

4.3

6.4

4.3

5*5

4.4

3*3

4.7

4.1

1.1

4*7

7.5

k.k

5.8

7.8

10.3

5,3



-k--..

Air SamplesLKL Livermre

Valnte Ret CountPer MinuteAfterSamplingTerminated
SampUng Cubic (Figuresin parenthesesa.r@hoursad minutesdecay)
Period Meters CombinedBeta-@wmna Alpha Pp ~c ~3

6/23
6/24

6/24
6/25

6/.25
6/26

6/26
6/27

6/27
6/30

;$~

7/2
7/3

7/3
7/7

7/7
7/8

7/8
7/9

7/9
7/10

7/10
~/u

71U
7/14

7/14
7/15

7/15
7/16

7/16
7/17

7/17
7/18

7/18
7/21

163 65(0,6);25(50,0)

163 ‘
,-,,_ A. .—,.,...

~76

149

keg

329

163

652

163

163

163

176

475

163

163

163

163

489

42b(Q,6J; 27[4U,0J

189~o,6);37(94,0)

183(0,6);55(72,0)

513(0,8);lA(h8,tJ)

l16{o,6\;71(120,0)

2~o,22); 6(96,0)
.

289(o,6)j94(48,0)

278(0,6);42(48,(2)

501(0,6);30(50,0)

649(0,6);134(g6,0)

450(0,6);93(70,0)

278(0,6);96(~,0)

69(0,6);28(48,0)

75(9,6);=(48,0)

100(0,6);21(96,0)

131(0,6);22(72,0)

248(0;6);6g(48,0)

123(o,4);0(50,0)

404(0,6};k(48,0)

199(0,4];0(94,0)

301(0,4);2(72,0)

1552(0,6);8(4%,0)

12~0,4)J 1(120,0)

664(0,10);o(g6,0)

371(o,4)j13(48,0)

460(0,4);10(48,0)

653(0,4);21(50,Q)

1590(0,4);o(g6,0)

l154(o,4);3(70,0)

467(0,4);ll(48,0)

1.21(o,4);1(48,0)

107(0,4);2(48,o)

295(0,4);0(96,0)

a5(o,4); 1(72,0)

553(o,4);17(48,0)

3.8

4.1

5.2

9.2

6.8

593

0.9

3.6

6.4

4.6

20.4

13.1

5.0

4.3

3.2

3.2

3*3

3.5



-5-
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Air SamylesML Livemnore

volume Net (hu3t Per MinuteAfterSamplingTerminated
sampling Cubic (Figuresin parenthesesare hoursand minutesdecay)
Period M3ters Combined Beta-Gama Alpha /3wc M

7/21
7@2

7/22
7/23

7/23
7/24

7/24
7/25

7/2~
.. 7/28

7/28
7/s

7/29
7/30

7/30
7/3

7/3
8/L

8/1
8/4

8/4
8/5

8/5
qu

8/u
8@

8/12
8/13

8/L3
8/14

8/14
8/15

8/$5
8/18

8/18
8/L9

163

163

156

163

495

163

163

170

156

502

1~

977

163

I-63

163

163

495

163

147(0,6);6(47,o)

134(0,6);21(47,0)

195(0,6);28(97,0)

271(0,6);22(73,0)

205(0,6);58(48,0)

190(0,6};74(49~o)

233(0,6);23(48,0)

503(0,6);80{97,0)

439(0,6);47[74,0)

460(0,6);.153(46,0)

30(Q,22);12(53,0)

270(0,22);79(47,0)

455(Qj6)j58(48,0}

k96(o,6);55(48,0)

4Xi(o,6);25(97,0)

s4$(0,6);54(73,~)

250(0,22);89(47,0)

235(0,7)j31(47,0)

382(0,4);14(47,0)

251(0,4);7(47,o)

300(0,4);0(97,0)

532(o~4);4(73,0)

61o(o,4);2(48,0)

m3(o,4); 2(49,0)

422(0,4);3(48,o)

1919(0,4);0(97)0]

u65(0,4); 1(74,o)

9$9(o,~);23(46,0)

25(J9$20);0(53,0)

, 376(0,20);9(47,0)

907(0,4);4(48,0)

179(0,4); 16(46,0)

1590(o,~};@97Y~)

3-248(0,4);0(73,0)

513(0,20);0(47,0)

659(o)5)j1(h7JO)

0.9

3.2

4.5

3.3

2.9

u. 3

3*5

11.7

745

7.6

2.0

2.0

8.8

8.4

3.8

8.2

4.5

4.7
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Air SamplesLRL Livemore

volume Net CountPm MinuteAfter$ampUng Terminated
sampling Cubic (Figuresin parenthesesare hoursand minutesdecay)
A9riod U8tera CombinedBeta+amma Alpha ~c/~3

8/19
8/20

8/20
8/21

8/21
8/25

8/25
8/26

8/26
8/27

8/27
8/28

6/28
8/29

8/29
9/2

9/2
9/3

y:

9/4
9/5

9/5
9/6

9/6
9/8

$/8
9/9

Q/g
9/10

9/10
9/11

9/11
9/3.2

9/12
9/13

156

163

$@(’*:,4

143

x63(.,...

163

163

652

163

163

163

163

99

170

156

163

163

163

2u(o,6)j 20(48,0)

266(0,6);24(72,o)

248(0,s); 52(M,0)

351(0,6);43(48,0}

365(0,6);56(48,0)

208(0,5);21(J_20,0)

359(0,6);1o(96,o)

495(0;6); 73(48,0)

354(0,6);36(48,0]

322(0,6)J29(48,0)

753(0,6);41(’12,0)

858(0,6);78(48,0)

@7(o,6); 94(45,0)

35’0(0,6);26(48,o)

130(0,6);7(48,0)

123(0,6);8(96,0)

107(0,6);46(77,Q)

118(0,20);2(53,0)

557(0,4)Jq~,o)

132u(0,4);~72,0)

550(0,3);6(46,0)

672(0,4);9(48,o)

395(0,4);M(48,Q)

623(0,3);0(120,0)

1328(0,4);0(96,0!

Id94(0,4);17(48,0)

1096(o,4);21(48,0)

1092(0;4);15(48,0)

2176(0,4);~72,0)

3242(0,4);17(J8,0)

2035(0,4);32(48,0)

1023(0,4);8(48,0)

8(0,4);0(48,0)

293(0,4);13(96,0)

129(0,4);1(77,0)

326(0,26);2(53,0)

3.0

3.7

2.5

?.5

8.5

3.2

1.5

2.8

5*5

4.4

6.2

11.9

7.1

3.8

J..l

1.2

7.0

0.3



-7-

Air SamplesLRL Liverrxme

volume Net CountPer MinuteAfier SamplingTwminated
sampling cubic (Figuresin parentheseswe hou=J=d ~~~s decay)
Period $bters CombinedBeta-Gamma pWc/M3

9/13
9/15

9/15
9/16

9/16
9/17

9/17
9/18

9/18
9/19

9/19
9/20

9/20
9/22

9/22
9/23

9/23
9/24

9/24
9/25

9/25
9/26

9/26
9/27

9/27
9/s

9/-
9/30

9/30
10/1

lo/1
10/2

10/2
10/3

33,

163

163

).63

163

163

329

163

16$ ;

163

163

163

99

176

301(5bra.); 4L(k8,0)

1040(0,6);70(48,0)

750(0,6);49(48,0)

9M(0)6)J 76(53,0)

177(0,6];22(72,0)

245(?,6);44(48,0)

.

424(0,6);TJ.(48,0)

273(0,6);44(48,0)

70(0,6);7(48,0)

6~(o,6)j 33(MjO)

4s6(0,6);25(72,0)

728(o,6)j31(48,0)

&L6(o,6);40(50,0)

629(0,6);23(46,0)

M53(, ;. ~28(0,6);26(47,o)

156( 459(0,6);24(48,0)

163 ‘@2(o,6);3(47,())

568(5hm. ); 23(k8,0)

2807(0,4);56(48,o)

1892(0,4);20(48,0)

2898(0,4);48(53,0)

619(0,4);3[72,0)

706(0,4);13(48,0)

903(0,4);6(48,0)

854(0,4);8(48,0)

18(0,4);2(48,0)

2406(0,4);30(48,0)

1850(0,4);7(72,o)

3Q37(0,4);35(443,0)

3434(0,4)J51(50,0)

2185(0,4);38(46,0)

28w(0,4); 63(47,o)

2053(0,4);50(48,0)

3688(0,4);U(49,0)

3.1

10.6

7.*5

11.6

3*3

6.7

5.4

6.7

1.1

5.0

3.8

4.7

3.2

4.0

3.8

4.7



-8-

Air Sqp les XRL Livermore

volume Net COUnt-r ~Ut@ After Samplfngm~~ted
seiaplixlg Cubic (Figuresin ~theses are hoursand minutesdecay)
Period Meters GxnbinedBeta43amm Alpha ~c/~3

10/3
10/4

lo/4
~o/6

10/6
10/7

10/7
10/8

10/8
10/9

10/9
10/10

10/10’
lo/n

lo/1.l
10/13

10/13
10/34

10/14
10/15

10/15
10/16

10/16
10/17

10/17
lo@

10/18
10/20

10/20
10/21

lo/21
10/22

10/22
10/23

163

3P

163

163

163

163

163

329

163 ,

163

163

163

163

838(0,6);23(55,0)

188(0,5);~(48,0)

336(0,6);33(48,0)

g54(0,6);~(~,0)

184(0,6);22(48,o)

547(0,6);26(72,0)

682(0,6);36(48,0) ,

ti4(o,6)j 48(48,0)

768(0,6);42(48,0)

508(0,6);23(M,0)

5M(0,6); 2g(48,0)

l~9(o,6)j J+6(72,0)

. 342(0,6);37(48,0)

329 566{0,6);276(48,o)
!!

+

163 583(0,6);288(48,o)

163 (,; w74(0,6); 275(48,0)

156 377(0,26);55(98,0)

3245(o,k);13(55,0)

276(0,3);0(48,0)

1300(0,4);17(48,0)

3035(Q34);63(48,o)

789(0,4);16(48,0)

2969(o,4);5(72,0)

3256(o,k);u(48,0)

3212(0,4);45(48,0)

976(0,4);41(48,0)

1262(0;4);24(48,0)

1249(o,4)j34(48,0)

3765(0,4)J12(72,0)

873(0,4);17(48,0)

757(0,4);24(@3,0)

1.137(0,4);30(48,0)

34@(o,4); 63(M,o)

665(0,2k);6(98,0)

3*5

5*3

~.o

6.7

3*3

4.0

5*5

3.6

6.4

3*5

4.4

7*O

5.6

20.8

44.0

41.8

8.8



-9-

Alr Satnples LRL Livermre

volume Net CountPer MinuteAfterSamplingTerminated
sampling Cubic (Figures in parenthesesare hoursanduinutes decay)
Period Meters @mbined BW8~ Alpha wc M/3

10/23
10/24

10/24
10/25

10/25
10/27

lo/27
~0/2a

mjm
lo/2g

lo/2g
10/30

10/30
lo/~

lo/31
n/L

3.2/1
n/3

n/3
U/4

U/b
n/5

n/5
1.I/6

u/6
W7

n/7
IL/lo

U/lo
U/u

11/11
11/12

I.@
1.1/13

163

163

99

163

163

163

163

163

S%(’ .“). “-

170

3%@

3.63

163

w

163

163

163 ,

.

* 59(72,0)

W(0,6); 154(48,0)

JM?(9,6);.2?3(!Q3}

93!5(0,6);g6(48,0}

1553(0,6);286(48,0)

14g4(0,6);235(l&,0)

15,722(0,6);3383(7g,o)

it U.23(75,0)

IQ4(0,6); 61.W49,0)

395(0,7);W47,0)

536(0,6)j@(48,0)
$

u24(0,6); 56(96,0)

9&o,6); 32(72,0)

173(0,6);66(48,0)

635(0,6)J45(49,0)

lqjl(o,!5);127(48,0)

1C95(0,3);40{96,0)

* Rot Determined

* 2(72,0)

2665(0,4);35(k8,0)

3548(0,4);&(48,0)

2658(0,4);J&(48,0)

5096(0,4);75(48,0)

4147(o,k);o(m4,0}

3565(o,k);~(72,0)

* 23(75,0)

3’w(o,~); 73(49,0)

9z(0,5); 2~47,0)

1308(0,4);27(48,0)

3265[0,4);2(96,0)

3046(0,4)Ju(72,0)

342(o,k);g(48,0)

22z(0,4); 34(49,o)

28’71(0,4);45(48,o)

2688(0,2);4(96,0)

9.0

23.6

20.6

14.6

49i5

35.8

51.5

17.1

46.s

11.8

10.8

8.5

.;.”

4.9

3.3

;$.8

19.3

6.1



-1o-

Air Stamplem LRL Livermre

volume Net CountPer lttnuteAfterSampling‘l!ermtnated
sampling ~bic (Figuresin parenthesesare hours and minutesdecay)
Period Meters CombinedBeta-@nmm Alpha ~c/M3

11/13 163 55(0,6);8(72,0) u6(0,4); 2(72,0) 1.2
11/14

11/14 w 1.m3(o,6);IA6(50,0) &35(~,4); al(50,0) 8.4
1.1/17



Air Samples,Off Site,ML Livermore
[1)Location: WaterTank

volume I!letCountsPer MinuteAfterSamdina Terminated
Sampling Cubic (Figures in parentheses me kour; decay)
Period Meters CombinedBeta-Ganuna Alpha $pC u~

Uko 4/1
1430 4/8

1430 4/8
1300 4/15

1300 4/15
1.2354/22

12354/22
1250 4/29

1250 4/29
M15 5/6

1215 5/6
1330 5/13

1330 5/13
wo 5/20

3200 5/20
1300 5/27

1300 5/27
13506/3

13506/3
~330 6/17

1330 6/17
lWO 6/24

13206/24
1330 7/1

1330 7/1
1320 7/8

l% 7/8
3.2507/15

1250 7/15
1330 8/5

1330 8/5
1320 8/12

1320 E@
1335 8/19

RR VB

1160

IL*

1140

XL40

U*

I&8

1132

u48

u48

2280

1140

11.40

1140

U40

3k25

Uko

114G

1140

:;/( 359(67)

7g6(48)

278(51)

342(48)
8

+
565(51)

3W50)

630(51)

336(51}

144(49)

367(50)

536(*)

352(48)

130(49)

*(W)

552(48)

325(49)

271(47)

169(49)

0(67)

1o(48}

4(51)

4(48)

7(51)

3(50)

0(51)

q51)

0(49)

o(~o)

0(26]

2(48)

1(49)

2(50)

0(48)

0(49)

0(47)

17(49)

7,’7

17*4

6.1

7.4

12.4

8.4

13.8

7.3

3.1

4.0

u. 7

7*7

2.8

8.4

4.0

‘7.1

5*9

3.7



-2-

Air Samples$Off Site,LRL Livermore
(1) Location: WaterTank

Volullle Net CcuntsPer MinuteAfterSamplingTwrn.inated
sampling cubic
Peri@d

(FiWes ia pe.rentfieseaare hours decay)
Meters CombinedBeta-Gamma 41pha ~/M3

1400 8/26
1255 9/3

12>5 9/3
1300 9/9

13009/9
1s0 10/14

132010/14
1240 10/21

1.24010/21
135 la/28

13.I-5~0/2a
1415 lo/~

1415 lo/31
1010 11/1

103.0@
1220 11/18

M96

976

4560

XLy?

1148

495

136

LL28

183(49)

227(50)

99sI(48)

815(50)

1034(50)

542q93)

7a(73)

479(50)

17(49)

0(50)

27(48)

24(5G)

27(50)

%(93)

19(73)

6[50)

3.5

5.8

5.4

1’7.9

22.4

27.2

13.1

10*5

.

.4

.



Air Samples, Off Site, IJ?LLivermore
(2) LOCA.OU: Patterson Paf3a(Upper]

Vclune Net Counts Per Minute After %mpling Terixinated
Sampling Chbic (Fi&yres
Period

i:lparentheses :me l~oursde~a:;)
Meters Cuzbiued Ileta-Gmma Alpha ~/M3

lljo 4/1
1450 4/8

1450 4/8
135 4/15

13.L~4/15
1250 4/22

1250 4/22
1305 4/29

1305 4/29
1230 5/6

1230 5/6
1340 5/13

1340 5/13
1210 5/20

U1O 5/20
131.O5/27

Qlo 5/27
1400 6/3

1400 6/3
1350 6/17

L3506/~7
L345 6/24

1345 6/24
1345 7/1

1345 7/1
1340 7/8

1340 ~/8
1300 7/15

2300 7/15
1345 7/22

1345 7/22
1300 7/29

1300 7/29
1345 8/5

:$8 fli?2

1160

lly

1140

1.140
,P

1.132

1.M8

2280

1140

1140

lly?

1148

3iIo(67)

728(48)

344(51)

=7(48)

462(50)

345(50)

494(51)

168(51)

1~ 49}

363(50)

380(26)

324(49)

146(4g)

580(49)

203(45]

4(67)

13(48)

0(51)

2(48)

9(50)

5(50)

0(51)

0(51)

0(49)

6(50)

4(26)

0(49)

1(49)

0(49)

10(45)

1132 158(50) 0(50)

IL48 528(46) 0(46)

1140 401(49) 5(49)

7.”{

16.0

7?5

7.1

10.1

7.5

10.8

3.6

3.0

4.0

8.3

7.1

3.2

12.7

4.4

3*5

UL.4

8.7



-2-

ilir Samples, Off Site, LRL Li.vermoi”e
(2) Location: Patter80z~Rzss(Upper)

~r~l~~ Net Counts Per WJnuteAfterSamplingTer.ninated
Sampling (Xi) i C (?igues h pfll%nt!iesesam hours decq-)
Period Meters Ccmbitkd 3eta-Gmm .lpha ~ M3

L340 8/’I2
1350 8/19

1350 8/19
1415 8/26

14158/26
l~o 9/3

131.O9/3
13159/9

1.35$2/~
1330 9/16

13309/16
~33Q9/23

1330 9/23
1335g~~

1335 9/30
1340 10/7

134010/7
1335 lo/14

1335 10/14
1300 lo/21

1300 lo/21
1330 10/28

133010/28
1130 u/1

1130 ll/2
1410 L1/4

14101.1/4
1420 J.@

1420n/U
131.Ou/18

1140

1:40

1296

976

1140

1140

1140

1140

1140

1132

MAO

638

5&

1140

1132

4&3(47)

205(49)

287(49)

443(49)

211(49)

314(49)

215(49)

237(49)

226(48)

751(50)

326s(50)

21135(52)

601(49)

&2(54)

5W50)

0(47j

33(49)

25(49)

17(49)

10(4$))

8(49)

41(49)

21(49)

2j(48)

33(50)

29(50)

u22(52)

17(49)

2(54~
m

Yxw)

10.1

4,9

5.5

11.3

4.6

6.8

4.7

5.2

4.9

16.4

27.6

82.2

W*3

1.8

14.1

‘



13254/15
1300 4/22

1300 4/22
135 4/29

13.5 4/29
1240 5/6

12b0 5/6
1350 5/13

1350 5/13
1220 5/20

1220 5/20
1320 5/27

l=@ 5/27
1410 6/3

14106/3
1400 6/~7

1345 6/24
1350 ?/l

1350 7/8
133-57/15

131j 7/~5
1355 7/22

1355 7’A22
131.O7/29

~310 7/29
1355 8/5

u~ 3

1132

1140

1140

1132

1148

U-32

1148

1148

2~&J

1140

1140

1140

u 32

1148

1132

1148

406(67)

676(48)

300(50)

490(48)

491(50)

441(50)

530(51)

348(51)

lko(~g)

=7(50)

392(26)

27’2(49 )

174(49)

296(49)

135(45)

86(~o)

208(48)

4(67)

17(48)

0(50)

0(48)

15(so)

5(50)

0(51)

0(511

0(49)

“ 2(50)

0(26)

0(49)

3(49)

2(49)

0(45)

O(5Q)

0(46)

8.7

14.8

6.5

lQ.7

10.8

9.5

11.6

7.5

3.0

3.6

8.5

5.9

3.8

6.5

2.9

1.9

4.5



-2-

Air Samples,Off Site,ML Livermore
(3) Location: Patter8cnPass(Lower)

volume Met CountsPer ltimuteAftCrSZun@ingTerminated
sampling Cubic (Figures in parentheses are hours decay)
F??riod M8ters CombinedBeta4tumna Alpha ~/~3

1355 8/5
1350 8/12

1350 8/u
134s 8/19

1345 8/19
1425 8@6

1425 8/26
135 9/3

131.59/3
1320 9/9

lXO 9/9
1335 9/16

1335 9/3.6
1335 9/23

3.3359/23
L3MI 9/30

L*O 9/30
1330 10/7

1330 10/7
1345 10/14

1345 10/14
1310 10/21

131010/21
1340 10/28

U140 10/28
UA’O L@

1140 U/l
Moo U/b

1400 n/4
1430 X@

1430 11/11
1320 uL/18

1.J.40 233(49) 9(49)

1140

1.I.48

M96

976

1.140

1140

U40

U.40

IL@

1132

1140

638

,*

“ 209(49)

185(49)

211(49)

158(49)

15&(49]

160(4g)

393(49)

145(48)

652(50)

949(50)

698(52)

q 49)

21(49)

1(49)

41(J&9)

k2(49)

29(49)

5(49)

18(48)

19(50)

24(50) ,

79(52)

502 438(49) 9(49)

M@ 322(54) 2f$4)

1.132 339(49) 1(49)

5.1

4.3

4.5

3*5

5.4

3.4

3*3

3*5

8.5

3.2

14.3

20;6

27.2

21.6

7*O

7.4



Air Samples}Off Site,LRL Llvermore
(L) ~cation: AltamontPass

volume Net CountsPer KlnuteAfterSamplingTerminated
sampling Cubic (Figuresin parenthesesare hoursdecay)
Feriod Meters CombinedBeta-Gamma Alpha ~~/M3

u?z~ J@
1510 4/8

1510 4/8
1340 4/15

1340 4/15
1~0 4/22

lyo 4/22
1330 4/29

1330 4/29
1250 5/6

M50 5/6
1405 5/13

M05 5/13
3230 5/20

U30 5/20
1340 5/27

l% 5/27
1420 6/3

Mm 6/3
1415 6/17

1415 6/L7
lUO 6/24

1400 6/24
1405 7/1

1405 7/1
1405 ~/8

1405 ~/0
1330 7/15

1330 7/15
1410 7/22

1410 7/22
1320 7/29

1*O 7/2g
1410 8/5

u.60

U&

WO

1340

U@

lskl

u28

1.148

U48

2280

1.140

U40 ~

1140
4

.

n=

1148

1.132

LI.48

435(67)

7*(48)

2&(50)

477(48)

535(50)

405(49)

598(50)

396(51)

300(49]

151(50)

2@( 25)

2&(4g }

M3(48)

~2(49)

175(45)

162(50)

484(48)

3(67)

10(Ml)

0(50)

7(48)

9(W)

0(49)
9

0(50)

0(51)

4(49)

-0(50)

u2(25)

2(49)

0(48)

2(49)

30(45)

6(so)

0(48}

9*3

16.1

6.2

10.4

11.7

8.7

13.2

8.5

6.5

1.6

4.5

5*3

3.0

8.6

3.0

3*5

10.5



-2-

Air Samples, Off Site, LRL Livermore
(4) Location: AltamontPass

volume Net aunts Per MinuteAfter%uapllngTerminated
Sampling Cubic (Figures in parentheses are hours c&cay)
Period Meters CombinedBeta-Gamma .+-k% UC MS

1410 8/5
1400 8/12

1400 8/I_2
1405 8/19

1405 8/19
1440 8/26

MM 8/26
1330 9/3

U& ;{;

1340 9/9
13509/16

13509/16
1345 9/23

1~~ 9/23
1350 9/30

1350 9/30
1350 10/7

135010/7
1400 10/14

1400 10/14
1330 lo/21

1330 lo/21
1355 1(3/26

1355 10/26
U.55 U/l

< 1155 U/l
1420 11/4

1420 u/4
1340 u/x8

1140

JJ.40

1.148

J296

976

llko

Jlko

u.ko

XL40

3J.40

1.132

1140

638

5W

13.32

285(49)

71(k7)

261(48)

243(49)

3U(49)

24o(49)

296(49)

176(49)

235(49)

95(48)

L26(4g)

2(50)

16(52)

1(49)

419(49)

5(49) ‘

0(47)

25(49)

38(49)

7(49)

29(49)

12(49)

~ 2Q(4$)

0(49)

0( ~o)

5(52)

1(49)

t

3{49)

6.2

1.5

5.6

4.6

7*9

5.2

6.4

3.8

5.L

7.L

2.8

0.0

0.6

0.0

Q~2;~J



>.
:.

.
Air Sa3nple8,Off Site, IJl:.Livermme
(5) bcati~n: Vasco’Road

volume ?JetCountsPer MinuteAfter sampling ~-z~~ated
Sampling cubic (Figuresin .pareuthesesare hoursdecay)
Period Meters CombinedBeta+amua Alpha ~/M3

1230 4/1
1525 4/8

1525 4/8
Moo 4/15

1400 4/1~
1330 4/22

1300 4/22
1350 4/29

1350 4/$?9
IUO 5/6

130 ~/6
1420 5/13

1420 5/13
1245 5/20

12k5 5/20
1405 5/27

1405 5/27
14ko 6/3

1440 6/3
1430 6/17

1430 6/17
I.Mg 6/24

M25 6/2&
1425 7/1

142s 7/1
1420 7/8

Mm 7/8
1355 7/15

1355 “~/15
1425 7/22

1425 7/22
1340 7/2k

1340 7/24
S$20 8/~

1420 8/5
1420 8/12

U4-lj

llz

U40

1140

1132

u48

JJ28

XI.48

LL48

2280

U.40

1140

1140

U.40

1148

U.32

LL48

1140

330(65)

774(48)

2A6(50)

463(48)

4g6(50)

685(49)

446(50)

k28(51)

256(49)

363(49)

@(24)

204(49)

g4(48)

340(49)

175(45)

202(50)

324(48)

245(4g]

3(65)

12(48)

o(~o)

K?(48)

3“7(50)

13(49)

4( ~0)

8(51)

0(49)

2(J9)

0(24)

14(49)

z(48)

0(49)

6(45)

2(50)

4(48)

21(49)

7.0

17.0

4.7

0.8

10.9

14.8

9.8

9*3

5*5

4.0

6.4

4.4

2.1

7.4

3.8

4.4

7.0

5*3
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Air samples, Off Site, LRL Lf.vermore
~olw {5) Location: Va8co Road

Net Counts Per Minute After Sampling Terd.nated
Sampling cubic (Figures in parentheses are hours decay)
Period ‘qeters f3GmhM2d Beta-(kmna Alpha ~c/143

1420 8/L2
1420 0/lY

lk20 8/19
1455 8/26

1455 8/26
13509/3

1350 9/3
13509/9

13509/9
1405 9/16

14059/~6
1400 9/23

14009/23
140j 9/30

1405 9/30
1410 10/7

141OLC)J7
1410 10/14

1410 lo/&4
135010/21

1350 lo[a
1410 Lo/28

141010/28
EUo n/L

121(II.L/l
1440 n/4

1440 U/4
1500 11/11

LyooL1/u
1355 11/18

1140 2Y1(47) 0(47)

u48 169(48) 61(48)

H96 231(48)

976 283(49)

IJ.40 191(49)

U.40 252(49)

1140 L24(49)

U_ko 349(49)

U40 268(47)

IL40 835(49)

lJ.40 1229{50)

502 704(49)
,6

.

IJ.40 501(54)

1132 804(49)

29(48)

37(49)

63(4cj)

47(49)

33(49)

93(49)

42(268)

- 38(49)

45(50)

108(52)

2k(4g)

2(54}

48(49)

6.3

3.6

4.4

7.2

4.2

5.5

2.7

7.6

5.8

U3.2

26.7

144.0

34.8

10.9

17.6



Air Samples$ Off Site,ML Livermre
(6) Loc&lcm: IF.C. C.

volume !ietCountsPer MinuteAfter Ssmpllng Terminated
8amp11.ng Cubic (Figures in Parentheses are hours decay
Period Meter~ CombinedBeta-Gamma Alpha $#p@43

1330 3/25
1540 4/0

1540 4/8
1415 4/15

llU5 4/15
lyxl 4/22

1380 4/22
1400 4/29

1400 4/2g
1320 5/6

1320 5/6
1435 5/13

1435 5/13
1300 5/20

1300 5/20
1420 5/27

1420 5/27
1450 6/3

1450 6/3
U45 6/k7

M4s 6/17
1~0 6/24

1440 6/24
1440 7/1

1440 7/1
1435 7/8

1435 7/8
14* 7/15

1405 7/15
1440 7/22

1440 7/22
1350 7/29

1350 7/29
1435 8/5

.,,

3.3.60

1132

LIAo

1140

1132

uk8

llm

M.4t3

11.40

2280

I.Mo

IJJ+Q

U.40

11..4o

JJ.lm

1132

1.14e

399(66)

628(48)

264(50)

334(47)

486(50)

441(49)

57W50)

460(50)

232(48)

479(49)

372(25)

268(48)

142(48)

368(48)

171(45)

150(50)

404(48)

4(66)

47(48)

0(50)

8(47)

32(5(L)

41[49)

0(50)

X2(so)

20(48)

10(49)

24(25)

6(48)

21(48)

6(48)

10(45)

0(50]

10(4e)

8*5

13.7

5*7

7.3

10.6

9-5

J2.7

9*9

5.0

5.2

8.1

5.0

3.1

8.c!

&7

3+3

8.’/



.p-

Mr Samples: L3ffSite, LRL Livermore
(6) Mcation: F. C. C.

VQIUW? Net Counts @r Minute After Sampling Terminated
Sampling cubic (Figures in parentheses are hours decay)
Period Meters CombinedBeta-Gamma Alpha ~c/$f3

1435 8/5
L440 aiu

1~0 $/u
1435 8/19

14358/19
1510 8/26

1510 8p26
14009/3

1400 9/3
1400 9/9

lLOO 9/9
1415 9/16

1415 9/16
lh109/23

lb10 9/23
1415 9/30

1415 9/30
1420 10/7

1420 UI/7
1425 uylb

1425 10/14
1405 10/21

1405 10/21
1420 10/28

142010/28
1220 Ii/l

1220 n/l
1455 11/4

1455 n/4
1520 U/n

1510 11/11
1410 1.&h8

lJ.40 ,.’

1.140

U48

x236

976

1140

llho

1140

1140

1140

1.140

l.lko “

638

502

U40

D32

S3(48)

295(47)

241(48)

ag(48)

2~(49]

=W 49)

281(49)

212(49)

509(48)

445(47)

937(49)

1261(49)

3519(51)

616(48)

522(54)

657(49)

a(hd)

29{47}

109(48

8~(48]

41(4$)

27’/(49)

49(k9)

157(4$’)

149(48)

‘219(47)

71(49)

295[49)

218(51)

50(40)

llq54)

34(49)

6.8

6.4

5.2

4.2

6.1

6.3

6.1

4.6

XL*1

9*7’

20.4

27,4

137.0

30.5

11.4

14.8



iir Samples, Off Site, LRL Live-re
(7) Locaticlrl;CityEall>Livermre

volume Net CountsPer kfinuteLfterSampling Terminated
*pling Cubic (Figures in ~eutheses are hoursdecay}
~riod Meters (kmbined%ta~ ‘

Qha
~55 4/1

j.pc/~3

H-5 4/8
1430 4/15

1430 4/15
1400 4/22

14CQ 4/22
1410 4/29

1410 4/29
1330 5/6

1330 5/6
1445 5/13

~445 5/13
1215 5/20

1435 5/27
1500 6/3

1500 6/3
1510 6/17

151o 6/17
~455 6/24

1455 6/24
1455 7/1

1455 7/1
1455 7@

1455 7/8
1425 7/15

1425 7/15
1450 7/22

1450 7/22
~kW 7/29

1400 7/29
1445 0/5

IJ.40

1=8

1140

1140

Up

u48

1128

1153

1140

2280

1140

lJ.40

1140

U.40

1140

U.*

U.M

386(67)

U99(48)

31.2(49)

467(47)

5W50)

377(49)

. 306(49)

432(50)

240(48)

451(48)

W(25 )

356(48)

70(48)

336(48)

79(44)

u8(50)

18u(47)

4[6?)

14(48)

0(49)

1[47)

13(50)

5(49)

0(49)

@so)

0(48)

2(48)

0(25)

6(48)

5(48)

6(48]

0(44)

0(50)

10(4/)

8.4

28.6

6.8

10.2

12*7

8.1

6.7

9*3

5.2

4.5

8.4

7.7

1.5

7*3

1.7

2.5

3.9
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Air Samples, Off Site, LRL Livermore
(’7) Location: City HsJJ.,Livermxw

Vomme Net Counts Per .MinuteAfter :SamplingTerminated
sampling Mai c (Figures in parentheses are hoursdecay)
Period Meters Com-oinedBeta-Ganmm Alpha ~/M3

UAj$ 8/5
U.40 8/19

1440 qlg
1520 8/26

lj20 8/26
1423 9/3

1420 9/3
M309/16

1430 9/16
1425 9/23

1425 9/23
1430 9/30

1430 9/30
1435 10/7

1435 lo/~
1440 10/19

1440 Lo/lg
143010/2.l

1430 m/21
M40 10/28

1440 10/28
1430 lo/Q

1430 m/~
1240 11.jl

1240 n/l
1510 U/k

ljlo 11/4
1420 IJJ8

2280

Ki48

u96

~l~o

U.40

U.io

1149

1140

J.Mo

1140

489

149

502

2275

@46)

Mg(48)

203(48)

SZ(48)

196(49)

152(48)

361(48)

113(47)

71g(48)

1096(49)

5449(73)

746(51)

598(48)

853(49)

0(46)

11(L6)

13(45)

17(46)

21(49)

17(48)

13’7(40)

17(47)

XL(48)

~41(49)

56(73)

34(51)

k 23(48)

23(49)

0.0

2.8

3*9

11.1

4.3

3.3

7.6

2.5

15.6

23.6

276.0

124.0

29.5

63.6



Air Samples, off Site, LRL ‘Qvermre
(8) bcation: Veterans Fmpital.

Vollme YJetCounts kr Minute After Ssmwling ??eminated
Saalpling ikbic (Figures in psz’en~hesesare&ws decay)
Period ]}$eters CombinedBeta+mma Alpha ppc M/3

1315 4/1
1345 4/8

l~b5 4/8
l’joo4/15

lsoo 4/15
1420 4/22

1420 4/22
1430 4/2~

lA30 4/29
1455 5/6

1455 5/6
1515 5/13

1515 5/13
1345 5/20

1345 5/20
1450 5/27

1450 5/27
lsl~ 6/3

L515 6/3
1525 6/17

1525 6/17
1s10 6/24

L51O 6/24
1515 7/1

1515 7/1
15o5 718

1505 7/8
1445 7/15

1445 7/1~
1502 7/22

1502 7/22
1420 7/29

1420 7/29
1500 8/5

111+(-j

1.H8

U32

H-4o

llho

IL40

UaJ,;

JJ46

Qko

2280

IJ.40

llho

U40

3.L4G

114C

1132

1140

515(68)

723(47)

352(49)

437(47)

397(48)

105(48)

518(49)

368(50)

272(48)

451(48)

30&(24)

300(48)

130(48)

416(48)

211(44)

122(49)

420(47)

1(66)

6(1+7)

Q(49 )

7(k7)

3(48)

1(48)

8(49)

0(50)

0(48)

~2(48)

4(24)

I 2[48)

5(48)

2(46)

2(44)

0(45)

2(47)

XL*2

15.9

7*7

9,5

8.6

2.3

11.4

‘[,9

5.9

4.9

6*7

6.5

2.8

$1.o

4.6

2.7

9.1
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.Ur Samples,Off’SiteJ W Livermore
(8) Location: Veterans Hospital

Volm.e Net Jmnts Per !@mte .’..fterSampliag Terminated
Sampling cJbi:: (Fi5wes in parenthesesare hours decay)
Period Meters Cmbined Beta-Gama Alpha ppc/’M3

1500 8/5
1510 8/12

1~10 8/L2
1515 8/19

1515 8/19
L540 8/26

1540 8/26
1500 9/3

1500 9/3
1440 9/9

S+40 9/9
1500 9/16

15009/16
1450 9/23

1450 9/23
1500 10/7

1500 10/7
1505 10/14

1505 10/14
1455 lo/21

1455 &G/21
1500 10/28

1~00 10/28
1300 U/l

1300 11/1
1530 n/4

153011/4
1535 11/11

lyjs @.1
1510u/18

1140

1140

1140

1296

976

1140

1140

2280

11.40

n40

1.140

638

502

1140

1140

2&(48) 1(48)

267(M) 0(46}

233(47) 9(47)

243( 47) 9(47)

259(48) 5(48)

203(h.8) L2(48)

17(48) 2(48)

?3(48) 1(48)

6(47) 2(47)

37(46) 0(48)

40(49) 0(49)

526(51) 3(51)

25(48) 0(48)

402(53) 6(53)

522(48) lg(48)

6.it

5.8

5.1

4.6

6.6

4.4

0.4

0.8

0.1

0.8

0.9

20.4

1.2

8.7

11.4



.

Air Samples,Off Site,LRL Liwmmore
(9) Location< MinesRoad

volume Net CountsPer NinuteAfter Sampling Terminated
sampling Cubic (Figures in parenthesesare hours decay)
Period. Meters CombinedBeta-Gamma Alpha lqlc/M3

lJi20l$k;
3.4104/8

1410 4/8
1540 4/15

1540 4/15
1540 4/2g

1540 4/29
1520 5/6

1520 5/6
1540 5/13

1540 5/13
1450 5/20

1450 5/20
1530 5/27

1530 5/27
1610 6/3

1610 6/3
16206/17

1620 6/17
1610 6/24

16106/24
15k5 7/1

1545 7/1
1610 7/8

1610 7/8
1550 7/15

1550 7/15
1600 T/z

1600 7/22
1540 7/29

1540 7/29
1$45 8/5

1140

1132.

13.40
,,,,

.

1140

1140

1132

=48

1148

2280

U40

mo

IJ.40

1140

1140

1.140

1140

360(66)

607(46)

279(47)

232(48)

33(48)

354(48)

228(49)

226(47)

3gl(48)

0(66)

1(46)

6[47)

9(48)

13(48)

0(48)

4(49)
.

0(47)

1o(48)

7.8

13.3

6.1

5.0

6.8

7*7

4.9

4.9

4*3

268(24) 4(24) 5.8

412(47) 0(47) 9.0

150(47) 1(47) 3*3

476(47) 2(47) 10.4

191(43) 2(43) 4.2

122(48) 0(48) 2.7

148(46) 0(46) 3.2
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Air Samples,Off Site,LRL Livermore
(9) Location: MinesRoad

volume Net CountsPer MinuteAfter %mpling Terminated
.%qpling Cubic (Figuresin Parenthesesare hoursdecay)
Period Meters CombinedBeta-Gamma Alpha ~~/M3

1545 8/5
1600 8/12

1600 8/u
1539 8/19

1535 8/19
1630 8/26

1630 8/26
15509/3

15509/3
1550 9/9

15509/9
1545 9/16

15459/16
1535 9/23

15359/23
1610 9/30

16109/30
161010/7

161010/7
1600 10/14

1600 10/l&
1555 lo/21

1555 10/21
1555 10/28

155510/28
1345 U/l

1345 U/l
1605 xi/4

16Q5 u/4
1610 IJU

1610 11/11
1610 u/18

U.40

1140

u48

ti96

976

1140

1140

M.48 -

U.40 ,;’
.

1140

U40

1140

638

502

1140 ‘

1140

N3(47)

35(4’6)

269(47)

289(47)

199(47)

225(47)

281(M)

117(47)

39(47)

384(46)

817(47)

U.52(&.8)

12745(50)

601(48)

408{53)

486(47)

1(47)

, 0(46)

17(47)

33(47)

0(47)

10(47)

5(48)

9(47)

1(47)

16(46)

18(47)

17(48)

65(50)

XL(48)

2(53)

7(47)

6;8

6.8

5.8

5*5

5.0

4.9

6.1

2.5

6.9

8.3

17.8

25.1

495.0

29*7

8.9

10.6



Air ales, Off Site,LRL Livermore
(lo) Location: Site 300 C. P.

volume Net tinntsPer MinuteAfterSamplingTerminated
Salqpling Cubic (Figuresin parenthesesare hoursdecay)
Period Msters CombinedBeta-#umm Alpha WC M/3

1030$/2
1030 4/8

1030 4/8
uoo 4/16

U(IO 4/16
1100 4/23

I.1004/23
1000 4/30

10UO 4/30
1030 5/12

1030 ~/12
1030 5/21

1o30 5/21
1045 ~/28

1045 5/28
U5 6/4

UA_j6/al
XL306/25

L130 6/25
1200 6/30

1200 6/30
llJ.57/9

1.U5 7/9
UM 7/16

lu5 7/16
1210 7/22

121.O7/22
lCOO 7/30

1000 7/30
1045 8/6,

1045 8/6
uoo 8/13

1140

3.3.40

.U40

H.*

J.L28

1.140

3.3.40

IJM3

652

814

M96

13.40

984

12go

984

1140

168(120)

648(51]

296(32)

308(49}

395(51)

415($3)

157(123)

159(52)

478(125)

294(50)

W3(47)

549(51)

199(47)

502(52)

247(51]

377(51)

,

o(120)

2(51)

0(52I)

1(49)

17(51)

5(53}

qu3)

0(52)

o(125)

2(50)

q471

1(51)

18(47)

0(52)

3(51)

25(51)

3*7

14.1

6.4

6.8

8.‘j’

9.0

3.4

3.4

18.2

9.0

5.8

12.O

5.0

926

6.2

8.2



-2-

.

Air Samples, Off Site, I& Livermre
(lo) iacatlcm: Site 300 C.P.

volume Net CountsPer MinuteAfter-pllng Terminated
%alpling Cubic (Figures in parentheses are hours decay)
Period Meters Cmbined Beta-Gamma Alpha ppc M/3

lmo 8/13
1200 8/26

1200 8/26
JJ.~ 9/3

11oo 9/3
0400 9/4

0400 9/4
19009/9

1900 9/9
1030 9/16

10309/16
1030 9/25

1030 9/25
10509/30

loso 9/30
1330 10/7

1330 lo~~
1315 10/27

1315 10/27
1040 U/l

1040 U/l
0700 3.1/3

L.w u/4
MM) u/18

21-24

1302

149

814
-.,;

IJ48

1465

814

u60

4340

1.120

gl

2280

-705(51)

19(51)

46(53)

239(53)

173(52)

283(52)

72(52)

193(49)

1860(50)

~WQ(73)

616(57)

625(360)

5(51)

5(51)

6(53)

13(53)

1(52)

6(52)

0(52)

,21(4g)

0(~o)

51(73)

13(57)

q 360)

8.2

0.4

7.6

7.3

3*7

4.8

2.2

4.1

10.6

222.0

49.1

6.8



.

Air fkLI@t?S,Off Site, .RJ.Liver~r~
(U) Location: Butte Field

Volume Net Cmmts Fer Minute ,4fterSampling Termkated
sampling Cubic (Figures in parentheses are hours decay)
Period Meters Combined Beta-Gamma Alpha ).qJcM/3

@~5 10/6 MO.1 33(W)
1215 10/7

9(50) 4.5
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RAIN SAMPLES, LRL BERKELEY

Collectton

From the periodApril 5, 1958throughOctober16, 1958,rainwas collectedin
ceramicenameledtrayswhichwere exposedoutdoms for varloualengthsof time.
Between8 to 9 a.m. aftera rainfall,the saqle was collected.The trayswere
subsequentlywashed-outwith tap waterand reexposedoutdoors.

For the periodOctober18 through~ovember15,‘abag of 4 mil
insertedintoa galvanimd irondrum with the edge of the bag
lip of same. TMS presentsa collectionarea of 1.78 sq. ft.
the bag codalnlng the samplewas removed and replaced with a
were changed daily during the rainy season.

WaterProcessing

Po+wum was
foldedowr the
After mdnfall,

new bag . Bags

The water @ample is filteredthrougha Whatmm 41H filterpaperto removethe
Includeddustand foreigndebris. About
the filterpaper*. A drop of cone.HN03
is thenevaporatedto drynessover a hot
to avoidbumping.

50 ml. distilled .-titeris used to wash
1s added to the filtrateand the sample
platemd~or a heat lamp. Care is taken

t? Countlq

CQuntlngis donevith a 3 mg/c# end windowGM tubeplaoedin a 1#’ leadpig.
L@@h of t- for countingis mndom but variesfmm at least ~ hr. to eevem$l
hours. Backgroundof machineis takenprior to each days countingfor a similar
tiwlperiod.

,8,’,
.

Data Sheet

Columnheadingsof the tablebeloware deserlbedaa fo~ows:

‘Rawbeta-gama c/m net”--- The net countspei minutefrom the GM tube,
fO~OV@d by th& d@=y t- in hOUrSj

“d/m/l”--- ~ counterefficiency
9% =terial collectionefficiencyon the bottomof the beaker
90$ confidencelevel *

d/m/l=netcln
volume(ml)

x 1.32x 104

“pc/mll’--- pa/ml = d/m/l X 4.55 X 10”10

“p(3/sq.ft.1’--- totaluc per sample -
collectionama (1.75 q. t%. )

“inchesof rain:--- totalvolumeof collectedsample
collectionarea

* an averageof @ Is lost to this filter
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Wimple Periodof TotalVol- Val.- Saqple
# Collection Collected(ml)

“-” Bute-@umlac/Kl
:!$ x 1(+

pc/ Rlc/sq. inches
Pruew%q!d (ad) Net (andhums decay) d. rain—— —

u 10/18/58tO 534
n/m/58

534 289(7)

13 16/31/58to -504 454 139(8) 4.o~.6 II!
=/10/58

%4 .3.2

14 u/13/58 to 1* 198 23(8) 1.6:.6
u/14/58

7 7.2 .05
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TAP WATERSAMPLE9,LRL,BMMELEY

sampleswere taken daily at 0900 from east sfnk tap, room208, BU.I.~ 4, attar
lett~ water run for at teast ten minutes.

●

One llt r aau!pleawere evaporatedto drynem and countedat leaat7 hourson
?!

3 W/cm end-windoww tubes.

Wide error spreadis due to relativelyhighbackgroundm W counters.

Calculationare 8imllArto those

Date of Oanrpl.e

9.
10
U
32
13
14
15
~6 -
17
M
19
20
21
22
23
24
25
29
30

May 1
2

z

i!
13 ‘
19..
20
22..

Cn@oyed on minwater samples.

RADIOACTIVITY

Daie of fihm@.e

13
16

y’~-,,

ActIvity

10~ 6
<5

8:5



TRAY ARD CLLYIHSAMPLES,LRL, BERKELEY

Two static-sampllngdevicesare utilizedfor monitoringambientoutdoor
air. Theseare traysand cloth screens..

A coatedmetal trayof 17” x 14” x 7/8’ size is clampedon a plywood
turntable. A vaneon the tableis the means of facing the same long side
of the tray to the wind. k provisionis made for retentionor drainage
of rainvater. A clothscreen,open weaveof fibergl.asamaterial,iii
mountedin an eight inchsqyareframeunderneaththe turnlxableand just
back of center. Thus the screenia alwaysfacedto the wind and 1s
shelteredfrom- but drivingrains.

Five sempling stationsof one tray and ecreeneach -e widelyspaced
aboutthe pro~ect. A sixthstationis maintainedfor referencepurposes
approximately70 milesnorthof San FranciscoBay at St. Helena. All
samplers are xmnted on five to eight foot high posts away from wl.nd
obstxmctions.

Periodically,the samplersare changed;the periodvarieswithunrelated
factors,suah as avalkble manpoverand nucleartesting.

After48-hourdecay,processingof samplesinvolvesradioautographing
the pans and screens,and in addition, Instmment counting of the latter.
)codak type KK x?ray film size 16 7/8 x 13 7/8 is placed against the trw
and/or acreeq for me-week exposure. The number of resultant“spots”on
the developedfilm is takenas a measureof the activity. A “spot”is
definedas that area bcu,ndedby the circ@erence of a circle (in which
the darkerportionJust fadesto the filmbackground)whichtouches
the foursidesor overlapsthe smallestsquare of a particu3.arsize
graphpaper.

The “spot@” are countedon a back-illuminatedglassplate coveredwith
a graph paper. me varioussize graphpapersused are as follows:

1) 10 x 10 to one-halfinch,Keuffeland Esser#359-1.lL
2) 10xlOto inah,K&E #359-5DG
3) 5 x 5 tO inch,K & E #359-2

A O.M. th (see l%llyAir Samples,LRL, Berkeley)is usedto obtainthe
beta-gammacounts. A zinc-sulfidecrystalIs US8d to obtainthe alpha
counts.

Informationpriorto the reportingperiodis includedin the titscompila-
tion below. This is doneto give the readera “feel”for the variability
of the determinations;the method,afterall, is consideredin the explora-
tory stage.

For the purposeof this report much of the data has been compressed into
averages, and only the total number of “spots” greater than 1/20” diameter
considered.
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TRAYS SCREENS
RadioautographAvg. Radioautograph Avg. Radioactivity

sampling + ~%s Per Sq$ Meter # Sptf3Per Sq. Meter by Counirlg
Period Per lb. Collection Per Mo. Collection ,8crnm

5/15/57 98 133 87
7/1/57

6/14/~7 63 147 62
9/29/57

9/16/57 30 95
1/20/58

12/2/57 345 426
5/4/58

4/15/58 69 ●

1.I/23/58

37

203

87

* Hot D!Mxwmined

.
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GAMMADETERMINATIONS0UTDOOR9- 1958

All readingswere taken 3‘ above
e~loying a “liuelear”beta-gmmm
probeshieldclosed.

Date

4/21
4/22
4/23
4/24
k/25
4/26
4/27
4/28
4/2g
;fp

5/2
5/3
5/4
5/6

& “
o ●015
0.015
.015
.010
.010
.010
.015
.OI.2
.O1o
.015
.O1o
●010
~.O1o

●015
●Olo
.010
.005
●OE
.015
.O1o
.015
.O1.o
.O1o
.010
.on
.015
.010
●010

groundprhrily at the author’sresidence
portable33 m@/cn? Geiger Survey Meterwith

Date

6/4
6/5 ‘
6/6
6/7
6/8
6/9
6/10
6/u
6/u
6/13
6/14
6/15
~/L6
6/17
6/18
6/19
6/20
6/21
6/22
6/23
6/24
6/25
6/26
6/27
6/28
6/29
6/30
7/1

5/20 .015
5/21 .015
5/22 .O1o Oakland
5/23
5/24
5/25
5/26
5/27
5/28
5/29
5/30
5/31
6/1

.010

.010

.010

.010

.012‘

.012
●01
.Ooy
.01
.01

6/3 .01

nrr/hr.

.01
*01
●01
.005
.01
.025
.015
.01
●01
.015
.015
.015
.010
.015
.015
.015
.010
.010
●015
.010
.020
.015
.010
●O1O
.015
●015
.015
.O1o
.015
.O1o
.020
●010
.015
.03.0
.010
.015
●O1O
●015
.010
.010
.015
.005
,005
.010

,
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Date

7/18
7/19
7/20
7/21
7/22
7/23
7/24
7/25
7/26
7/27
7/28
7/29
7/30
7/31
811
8)2
8/3
8/4
8/5
8/6
8/7
8/8
8/9
8/10
8/11
8/12
8/13

.

&/hr.

.ol~

.010

.010

.010
●010
*WV
.015
.010
.010
.010
.015
.010
.010
.020
.015
.010
.010
●015
.015
,010
.010
.010
.010
.010
.015
.010
.010

Date

8/14
8/15
8/16
8/17
8/18
8/19
8/20
8/21
8/22
8/23
8/24
8/25
8/26
8/27
8/28
8/29
8/30
8/31
;$

9/3
;g

1

9/6
9/7
9/8

mr/hr.

.010

.010

.O1.o

.010

.010

.015

.010

.010

.O1o

.010

.010

.010
●010
.010
.010
.O1o
.010
.010
..010
.010
.010
s.010
.010

no determinations

./1.


